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The intertidal rocks of Academy Bay, Santa Cruz are covered almost exclusively by carpet-like mats of the 
marine alga VIva. Several studies have documented that marine algae are the principle food source forthe 
Galapagos marine iguana Amblyrhynchus cristatus (Carpenter, 1966; Dawson et ai, 1977). Consequently, 
exclusion caging experiments were used to determine if the short, cropped appearance of the Ulva was due 
to heavy grazing by the iguana. At the end of the three week study period, negative algal growth was found 
in both the excluded and grazed areas. This suggests factors other than iguana grazing are involved in 
limiting VIva growth. Grazing by invertebrates, particularly crabs, may have a significant limiting effect. 
We suggest however, it is more likely that the short blade length ofthe alga is an adaptation to minimize 
the damaging effects of dessication by the intense tropical sun. 
Unusually sunny conditions during our study period in August of 1981 caused the death of much of the 
intertidal VIva exposed for long periods during the tidal cycle. It has been found that intense sunlight can 
raise the surface temperature of black lava rocks which form much of the intertidal region to 137 degrees 
F. Such extreme temperatures create a severe dessication problem and have been suggested as a reason for 
the paucity of algal species found in the archipelago (G. Robinson, personal communication). The average 
blade length of VIva in our study site by the Hotel Galapagos was one centimeter. This compares with the 
20 centimeter length frequently attained by VIva in the damp, cloudy climates typical of eastern Canadian 
and north-eastern U.S. shorelines where the dessication problem is minor. In these regions, the long blades 
of VIva have earned it the name of sea lettuce. 
Since Ulva forms similar carpet-like mats on many intertidal regions of the Galapagos, it is likely that this 
adaptation is a common solution to a problem which occurs throughout the archipelago. Dessication is 
likely to be most severe during the "rainy" season from January to April when temperatures are generally 
higher due to reduced cloud cover. Upwellings of cold water resulting from a shift in the ocean currents' 
create the other season known as the garua (Houvenaghel, 1974). It brings cooler temperatures and cloudy 
conditions to the islands which reduce the severity of the dessication problem. However, in some years the 
garua influence is minimal or, as evidenced by our study, is broken by short periods of hot, dry weather. 
Short blade length of VIva may therefore be a necessary year round adaptation to prevent dessication 
during frequent periods of intense sunlight throughout the year. While the effect of the dessication problem 
on growth of other types of algae has not been examined, it is probable that similar constraints apply. 
VIva is the main alga available to the iguana population of Academy Bay. Therefore, its availability as 
affected by periods of severe dessication becomes an important limiting factor to the iguana population. 
We speculate that both the breeding and foraging strategies of the iguana must be adapted to temporal 
fluctuations in food supply which frequently arise. 
Marine iguanas are synchronous breeders. Copulatory behaviour, within a population, typically occurs 
over a period of one to three weeks (Carpenter, 1966; Boersma, unpublished manuscript; Trillmich, 1979; 
Bartholomew, 1966). Breeding synchrony suggests that environmental cues might be responsible for 
initiation of breeding behaviour and that environmental conditions govern the timing of the breeding 
season. The Galapagos penguin and the Galapagos finches follow a similar reproductive strategy where 
breeding is timed to coincide with environmental conditions which ensure sufficient food supplies (Grant, 
1979; Boersma, 1978). 
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Nesting behaviour in the marine iguana is variable from year to year but typically occurs during January 
or February (Carpenter, 1966; Trillmich, 1979; Boersma, unpublished m.s.). Hatchlings emerge from 
June to July (Carpenter, (966). Carpenter (1966) suggests that the annual breeding season is geared to 
avoid the cool garua climate. Boersma (unpublished m.s.) argues that it is the fixed periods oflowest tides 
which occur yearly during January and February which provide the necessary environmental conditions 
to initiate breeding. During these extremely low tides, the significant energetic costs of egg production to 
the female can be minimized due to the abundance offood exposed. However, low tides which occur with 
each lunar cycle expose large intertidal areas and probably provide sufficient quantities offood to achieve 
the same effect. In addition, larger females can feed sub-tidally and therefore, the availability of intertidal 
algae for the females is not likely to be the critical factor governing breeding time. 
Hatching of the iguanas occurs about one month after the usual arrival of the garua season in May. We 
hypothesize that intertidal algae are likely to be more abundant during the garua season because climatic 
conditions at this time reduce the dessication problem. At the same time, upwellings of cold, nutrient rich 
water which bathe the islands during the garua may help to increase algal growth. Iguana hatchlings are 
unable to feed sub-tidally (Carpenter, 1966; Boersma, unpublished m.s.). Abundant supplies of intertidal 
algae are therefore critical for their survival. It appears that the breeding season is timed to coincide with 
environmental conditions which will most likely ensure available food for the young. 
Carpenter (1966) has found that the breeding times of a population may vary by as much as a month from 
year to year. As arrival and termination of the garua season is also variable, the annual plasticity in the 
iguanas' breeding times can be explained. The hatching of the eggs appears to have a cushion provided by 
its occurrence approximately one month after the onset of the garua. Again, this is probably an adaptation 
to the frequent late arrival of the garua season. 
Our hypothesis predicts that the breeding season is timed to provide hatchlings with the promise of 
abundant intertidal algae. Yet, some environmental cue must provide the necessary conditions for 
initiation of the breeding behaviour. Breeding behaviour first appears around early January in most 
populations (Carpenter, 1966). This coincides with the usual termination of the garua season and suggests 
that onset of the "rainy" season might provide the cue necessary for breeding behaviour to begin. 
Variability in the arrival of the "rainy" season each year might also account for the annual variability in 
onset of the marine iguanas' breeding season. 
It appears that both the annual variability and timing of the iguanas' breeding season can be accounted for 
in our hypothesis. However, definitive scientific stucies must be done on the relationship between food 
availability, breeding time and weather conditions before our hypothesis can be rigorously tested. 
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